Fatigue in the executive cortical network demonstrated in narcoleptics using functional magnetic resonance imaging--a preliminary study.
To demonstrate dynamic changes in cerebral functional activation during a working memory task in a state of severe excessive daytime sleepiness. Omitting the usual morning dose of stimulants in three narcoleptics induced sleepiness. Functional magnetic resonance imaging (fMRI) was used to map cerebral activation during the performance of a 2-back verbal working memory task. Repeated 9.5 min scans were performed, until the subjects felt they could not continue. This was the functional imaging equivalent of the maintenance of wakefulness test. Bilateral and widespread activation in known nodes of the executive network were seen during the first scan in all subjects, including the lateral prefrontal, posterior parietal and anterior cingulate cortex. There was a reduction in cerebral activation, especially but not exclusively in the prefrontal cortex, associated with slowing of performance from the first to the last tolerated scan. On stimulants, subjective alertness, activation and objective performance were readily maintained. This preliminary study suggests that fatigue in the executive cortical network may be demonstrated by a progressive reduction in regional cerebral activation across scans, which may be prevented by stimulant use. Averaging multiple scan runs, a typical practice in fMRI, could blur important dynamic components of activation.